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PHASE I
NATIONAL DAM SAFETY PROGRAM

Name of Dam Fayette New City Lake Dam

State Located Missouri

County Located Howard County

Stream Tributary to Adams Fork

Date of September 20, 1978
Inspection

Fayette New City Lake Dam was inspected by an interdisciplinary team of
engineers from Hoskins-Westem-Sonderegger, Inc. The purpose of the
inspection was to make an assessment of the general condition of the
dam with respect to safety, based upon available data and visual
inspection, in order to determine if the dam poses hazards to human
life or property.

The guidelines used in the assessment were fumished by the Department
of the Army, office of the Chief of Engineers and developed with the

help of several Federal and State agencies, professional engineering
organizations, and private engineers. Based on these guidelines, this
dam is classified as an intermediate size dam with a high downstream
hazard potential. Failure would threaten life and property. The
estimated damage zone extends five miles downstream of the dam.
Immediately downstream of the dam is Rogers Lake Dam (Mo. 10370). Rogers
Lake begins approximately 1,000 feet downstream from the Fayette New City
Lake Dam. Rogers Lake Dam is approximately 1% miles further downstream.
Failure of Fayette New City Lake Dam would probably cause failure of
Rogers Lake Dam. Within the downstream damage zone of Rogers Lake Dam
are fifteen houses, three improved road bridges, one state highway bridge
and one railroad bridge.

Our inspection and evaluation indicates that the spillway does not meet

the criteria set forth in the guidelines for a dam having the above size

and hazard potential. The spillway will pass the 100-year frequency storm
and will just pass the storm equal to 50% of the Probable Maximum flood
without overtopping the dam. The Probable Maximum Flood (PMF) is defined

as the flood that may be expected from the most severe combination of criti-
cal meterorologic and hydrologic conditions that are reasonably possible

in the region.

Seepage and stability analyses comparable to the requirements of the "Recom-
mended Guidelines for Safety Inspection of Dams" were not available, which
is considered a deficiency. These analyses should be obtained in the
future.

Other deficiencies visually observed by the inspection team were weeds,
grass and bushes growing through the riprap on the upstream face; weeds,
grass, many small trees and bushes covering the downstream face; erosion
of the upstream face; seepage from the toe of the dam near the right
spillway wall; seepage from approximate permanent pool elevation near

the right spillway wall; possibility of seepage along the old stream
channel; ponding of water near the downstream toe at the right abutment;
inlet to the spiliway nearly blocked with tree and brush growth; deteriora-
tion of the concrete in the ogee spillway section; horizontal cracks in




[

the concrete weir; a yire fence along the top of the weir which could
qo]]ect_floatxng debris and affect flow through the spillway; and open
joints in the concrete exit channel.

Several items of preventive maintenance need to be initiated by
the owner. These are described in detail in the body of the report.

gt

Harold P. Hoskins, P.E.
Hoskins-Western-Sonderegger, Inc.
Lincoln, Nebraska
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PHASE T INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
FAYETTE NEW CITY LAKE DAM - MO 10130
HOWARD COUNTY, MISSOURI

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL
a. Authority. The National Dam Inspection Act, Public Law 92-367,

authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a program of safety inspection of dams
throughout the United States. Pursuant to the above, the St.
Louis District, Corps of Engineers, District Engineer directed
that a safety inspection of the Fayette New City Lake Dam be
made.

Purpose of Inspection. The purpose of the inspection was to
make an assessment of the general condition of the dam with

respect to safety, based upon available data and visual in-

spection, in order to determine if the dam poses hazards to

human 1ife or property.

Evaluation Criteria. Criteria used to evaluate the dam were
furnished by the Department of the Army, Office of the Chief
of Engineers, in "Recommended Guidelines for Safety Inspection
of Dams". These guidelines were developed with the help of
several Federal agencies and many State agencies, professional
engineering organizations, and private engineers.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances.

(1) The dam is an earth fill about 650 feet in length and
35 feet in height. Topography adjacent to the site is
moderately steep. Soils exposed on the siopes are lean
clays (CL) derived from glacial till or from the under-
lying Timestone and shale formations.

(2) The spillway is located on the left (north} abutment and
consists of a concrete ogee weir and concrete chute.

(3) A 10 inch cast iron water supply line passes through the
base of the dam near the right abutment.

(4) Pertinent physical data are given in paragraph 1.3 below.

Location. The dam is located in the central portion of Howard
County. Missouri as shown on Plate A2. The dam is shown on
Plate Al in the NW 1/4 of Section 4, T50N, R16W. The lake
formed by the dam is shown in the NW 1/4 of Section 4, the

NE 1/4 of Section 5, TS50N, R16W and the SE 1/4 of Section 32,
TSN, RI6W.




c. Size Classification. Criteria for determining the size classi-
fication of dams and impoundments are presented in the guidelines
referenced in paragraph 1.1c above. Based on these criteria,
this dam and impoundment is in the intermediate size category.

S S

d. Hazard Classification. Guidelines for determining hazard
classification are given in the same guidelines referenced in
paragraph ¢ above. Discharges from this dam will flow into
Rogers Lake immediately downstream. If failure of this dam
could cause the failure of Rogers Lake Dam, this dam would be
classed as High Hazard. The damage zone downstream from Rogers
Lake Dam includes fifteen houses, three improved road bridges,
one state highway bridge and one railroad bridge.

e. Qwnership. This dam is owned by the City of Fayette, 117 South Main
Street, Fayette, Missouri 65248. Attention: Bobby Crowley, Superin-
tendent of Water and Sewer Department.

f. Purpose of Dam. The dam forms a 107 acre municipal water supply
and recreation lake.

g. Design and Construction History. No design or construction
records were available for this dam. It was reportedly con-
structed in 1918. In 1961 the crest of the dam was raised
12 feet from elevation 730 to elevation 742.

h. Novmal Operating Procedures. This lake is used as a supple-
mental water supply for the City of Fayette. Withdrawal
facilities are operated as needed. It was reported that flow
through the spillway in 1973 caused some erosion at the lower
end which was subsequently repaired with broomed concrete and
surface grout.

1.3 PERTINENT DATA

a. Drainage Area - 895 acres (1.4 square miies).

b. Discharge at Damsite.

(1) A1l discharge at the damsite is through an uncontrolled
reinforced concrete ogee type weir and spiliway. H

(2) Estimated maximum flood at damsite - unknown.

(3) The emergency spillway capacity varies from 0 c.f.s.
at elevation 737.2 feet (top of ogee weir crest) to
2080 c¢.f.s. at elevation 741.2 feet (low point on
dam crest and maximum pool level).
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c. Elevation (Feet Above M.S.L.).

(1) Top of dam - 741.2 (low point), 742.0 (nominal)
(2) Crest of ogee weir - 737.2.
(3) Streambed at center line of dam - 707%.
(4) Maximum tailwater - unknown.
d. Reservoir. Length of maximum pool - 5,500 feet t,.

e. Storage (Acre-feet) - Top of dam (low point) - 1410.

f. Reservoir Surface (Acres).

(1) Top of dam (low point) - 117.
(2) Ogee weir crest - 107.

g. Dam.

(1) Type - earth embankment.
(2) Length - 650 feet %,
(3) Height - 35 feet t.
(4) Top width - 21 to 26 feet (measured).
(5) Side Slopes. 1
(a) Downstream - 3H on 1V (measured).
(b) Upstream - Exposed section - 4H on 1V (measured).
(6) Zoning - unknown.
(7) Impervious core - unknown.
(8) Cutoff - unknown.
(9) Grout curtain - unknown.

(10) Wave protection - riprap up to about 2 feet below crest
elevation.




h. Diversion and Requlation. There is a diversion structure for
the City of Fayette water supply, 10 inch line.

1. Spillway.

(1) Principal - none.

(2) Emergency.

(a) Type - ogee weir.

(b) Control section - 459 upstream face with nappe-
fitting profile, 75 feet crest length, upstream
height approximately 0.5 foot, vertical abutments.

(c) Crest elevation ~ 737.2 feet M.S.L.

(d} Upstream channel - mud and rocks with several small
trees and reeds growing within 20 feet upstream of
crest.

(e) Downstream channel - Concrete floor and sidewalls.
Fioor 4.5 feet lower than crest at ogee weir toe.

j. Regulating Qutlets - none.




2.1

2.2

2.3

2.4

SECTION 2 - ENGINEERING DATA

DESIGN
No design data were available for this dam.

CONSTRUCTION

No construction data were available for this dam. It was reported
that it was constructed in 1918 and raised 12 feet in 1961.

OPERATION

The spiliway is uncontrolled. A 10 inch water line is used as
needed to withdraw municipal water for Fayette, Missouri.

EVALUATION

a. Availability. There are no engineering data available for
this dam.

b. Adequacy. Seepage and stability analyses comparable to the re-
quirements of the 'Recommended Guidelines for Safety Inspection
of Dams' were not available, which is considered a deficiency.
These seepage and stability analyses should be performed for
appropriate loading conditions (including earthquake Toads)
and made a matter of record.

c. Validity. Not applicable.

e sk




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

d.

General. A visual inspection of the Fayette New City Lake Dam
was made on September 20, 1978. Engineers from the firm of
Hoskins-Western-Sonderegger, Inc. making the inspection were:
Stephen Nickel, Geology and Soil Mechanics; Gordon Jamison,
Hydrology and Hydraulics; Garold Ulmer, Civil Engineer; and
Richard Walker, Hydrology. Additional information concerning
the dam and its operation was obtained from H.D. Rugg, City
Water Plant Superintendent. Specific observations are dis-
cussed below.

Dam. The upstream slope from the water line to a point 1' :
beTow the crest was found to be covered with a light riprap

of semi-durable limestone. The riprap appears to be hand-

placed and is less than 1 foot thick. Erosion to a depth of

15 to 18 inches had penetrated the riprap immediately above

the permanent pool elevation at several locations in the vicinity
of the water supply outlet works(see Photo No. 5). Weeds and
grass were growing through the riprap for the entire length of
the dam. A few small bushes were also growing through the rip-
rap.

The downstream slope of the dam was covered by weeds and grasses,
with many bushes and small trees. The density of the growth on

the Tower half of the downstream slope made it difficult to
determine the condition of this section of embankment. No siides
were noted on the downstream slope. However, seepage was observed
near the right side of the spillway, near the left abutment. The
seepage appeared to be emanating from two separate areas, one near
the downstream toe of the embankment between 30 and 100 feet from
the right spillway wall and one on the downstream face of the dam
approximately between elevations 732 and 737, covering a width of
approximately 3 feet at a distance of about 10 feet from the wall.
The flow from the lower seep was estimated to be less than 1
gallon per minute. The flow from the upper seep was negligible,
but the embankment surface was wet and the soil was saturated.

The seepage water in both seeps was clear.

Near the right abutment there is a diked pond approximately

50 feet downstream from the toe of the embankment. The pond
is retained by a road embankment and has a 6-inch pipe riser
to maintain a pool level. At the time of the inspection the
water level was below the top of the riser, consequently no
flow could be measured. This water may be from seepage in the
old stream channel. Between this pond and the toe of the em-
bankment was an unexplained hole, approximately 8 feet by 5
feet and up to 2 feet deep. The bottom of the hole was above
the level of the pond, and there was no water in the hole.




The abutments apparently consist of plastic silty clay,
similar to that in the embankment. The presence of limestone
blocks in the embankment would indicate that limestone ledges
are probably present beneath the mantle of silty clay,
although no outcrops were observed. Neither slides nor
seepage were noticed in the abutments.

c. Appurtenant Structures. f

(1) Spillway. The spillway consists of an ogee weir with a
concrete outfall or exit channel, built at the left
abutment. Spillway details are shown in Appendix C.

The inlet to the spillway is riprapped and was found to
be nearly blocked with trees and bushes. No erosion of
the inlet was observed. The concrete in the ogee section
is deteriorating, and the weir had several horizontal
cracks from which water was seeping. A wire fence along
the top of the weir could affect the operation of the
spillway. The seepage water coming out of the ogee weir
flowed along the concrete floor of the channel and
disappeared into a joint about 25 feet downstream from
the weir (see Photo No. 12).

(2) Water supply inlet. The water supply inlet riser stands
in the reservoir near the right abutment. A 10-inch water
supply line is said to lead away from the riser. It is
not known whether this water line can be used as an
emergency drawdown works. No details of the water
supply inlet are known. It is not known whether any
vaives exist on the 10-inch water supply line. No
information is available concerning the water supply
outlet works. No other outlet works were found.

d. Reservoir Area. No wave wash, excessive erosion, or slides
were observed along the shore of the reservoir.

e. Downstream Channel. The bottom of the outfall or exit channel
belTow the ogee weir is paved with concrete. Vertical concrete
walls and limestone masonry walls form the sides of the channel
where it descends through the embankment. Beyond approximately
the toe of the embankment, the sides of the channel are formed
of broomed concrete. This appears to be a repair of erosion
damage. At the end of the concrete channel bottom, the channel
narrows considerably and is pretty well overgrown with weeds,
bushes, and trees. Channel erosion is not significant. Approx-
imately 1000 feet downstream the channel flows into Rogers Lake.

f. Downstream Hazards. No residences are located immedjate]y
downstream from the dam. However, any significant discharge
could affect the operation and stability of Rogers Lake Dam.

-7-




3.2 EVALUATION

The heavy vegetation on the downstream slope, especially the

lower half, made it impossible to fully observe the structural
conditions on the slope. The small trees now growing on the
downstream slope, if allowed to continue to grow, would have

the potential of causing failure of the dam. The erosion in the
upstream slope is a cause for alarm. If this erosion is left
unchecked, it could lead to potential failure due to wave action.
Additional riprap is needed all along the upstream face to prevent
similar erosion in other areas. The trees in the inlet to the
spillway and the fence along the top of the ogee section should

be removed to allow the spillway to function as intended. The
condition of the ogee section of the spillway indicates the need

for remedial action to prevent its eventual failure. The joints

in the upper portion of the concrete exit channel bottom should be
sealed to prevent the infiltration of water. This will also re-
duce the possibility of failure of the channel bottom during spilil-
way operation. The cause and correction of the seepage to the right
of the spillway should be investigated. This seepage, if left
uncontrolled, could lead to potential failure of the embankment and/
or the spillway structure.

The source of water in the pond downstream from the toe of the

dam and the affects of this impoundment on structural stability

of the dam should be investigated. The cause and repair of the hole
between the pond and the downstream toe of the dam should be investi-
gated.




SECTION 4 - OPERATIONFL PRGCEDURES

4.1 PROCEDURES

There are no controlled outlet works for this dam, except the
10-inch water supply line, and no regulating procedures exist.

4.2 MAINTENANCE OF DAM

The amount of brush and number of trees on the upstream slope
and in the entrance secticn of the spillway indicate that it
has been several years since vegetative control measures have
been performed.

4.3 MAINTENANCE OF OPERATING FACILITIES
The only operating facility at this dam is the water supply
system which is operated as a part of the total system which
inciudes this reservoir, Rogers lLake and Fayette 01d City
Reservair.

4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

The inspection team is not aware of any waming system in effect
at this dam.

4.5 EVALUATION

Brush and trees growing on the upstream siope, trees and brush
growing in the entrance section of the spiliway and deterioration
of concrete in the spillway could lead to potential of failure

if left uncontrolled.




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data. No design data were found for this dam. Accord-
ing to city employees the dam was raised approximately 12 feet
about 1961. One page of c¢ross section plans were found indi-
cating the intended change.

b. Experience Data. The drainage area, reservoir surface area,
and elevation-storage data were developed from the USGS
Fayette, Missouri and Glasgow, Missouri 7 1/2 minute topo-
graphic quadrangle maps. The hydraulic computations for the
spillway and dam overtopping discharge ratings were based on
data collected in the field at the time of the field inspection.

¢. Visual Observations.

(1) The ogee weir appears to be in poor condition with
horizontal cracks and deteriorating concrete. The
spillway exit channel appears to be in good condition,
except for open expansion joints. The trees and weeds
in the approach channel probably would reduce the
efficiency of the weir.

(2) The woven-wire fence attached to the 2-inch iron-pipe
posts imbedded vertically into the top of the weir
crest could act as a trash collector in a major flood.
The resulting stresses could possibly break the weir
crest and would destroy the fence.

(3) The discharges from this lake are impounded in Rogers
Lake located about 1000 feet downstream from Fayette
New City Lake. It appears that maximum water levels
in Rogers Lake would nearly impinge upon the toe of
this structure.

d. Overtopping Potential. The spillway will pass both the 100-

year flood and 50% of the PMF without overtopping. The PMF
will overtop the dam a maximum of 1.9 feet and for a period
of 4.0 hours. The spillway will just pass 50% of the PMF
before overtopping the dam. The results of the routing
through the reservoir are tabulated in regards to the
following conditions.




Peak Peak Freeboard Time
Inflow Qutflow Maximum  Top of Dam Dam :
Discharge Discharge Pool Min. Elev. Overtopping 1
Frequency c.f.s. c.f.s. Elevation 741.2 Hrs. b
100-Year 1550 720 739.1 +2.1 - Af
1/2 PMF 3740 2050 741.2 0 - L
PMF 7560 6410 743.1 -1.9 5.0 ol
0.50 PMF 3740 2050 741.2 0 -

According to the recommended guidelines from the Department
of the Army, Office of the Chief of Engineers, this dam is -
classified as having a high hazard rating and an intermediate
size. Therefore, the PMF is the test for the adequacy of the
dam and its spillways.

The St. Louis District, Corps of Engineers, in a letter dated
11 August, 1978 has estimated the damage zone as extending
five miles downstream from the dam. Immediately downstream of
the dam is Rogers Lake Dam (Mo. 10370). Failure of Fayette
New City Lake Dam could cause failure of Rogers Lake Dam.
Within the downstream damage zone of Rogers Lake Dam are
fifteen houses, three improved road bridges, one state high-
way bridge and one railroad bridge.




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations. Visual observations which adversely
affect the structural stability of this dam are discussed

in Section 3. These inciude the following features: small
trees and rank vegetation on both slopes, trees in the spiil-
way inlet channel, seepage from the embankment near the
spillway, ponded water of unknown source near the embankment
toe at the right abutment, cracks and deteriorating concrete
in the ogee weir of the spillway, the fence along the weir,
open joints in the concrete on the bottom of the exit channel,
and erosion of the upstream face which has penetrated the
riprap in several Tocations near the right abutment.

Design and Construction Data. No design or construction data
were available.

Operating Records. Other than the water supply inlet, there
are no operating structures at this dam.

Post Construction Changes. Increasing the crest elevation
approximately 12 feet in 1961 and increasing the pool eleva-
tion probably could affect the structural stability of the
dam. Additional investigation and analysis would be required
to evaluate these affects.

Seismic Stability. This dam is in Seismic Zone 1. An earth-

quake of the magnitude used for design in this seismic zone
is not expected to cause structural failure of this dam.
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a.

Safety. Several items were noted during the visual inspection
which could seriously threaten the safety of the dam if not
corrected or controlled. These items include uncontrolled
vegetation on both slopes of the dam, erosion through the
riprap at several locations in the upstream slope, seepage
from the embankment near the spillway, possible seepage

below the dam near the right abutment, uncontroiled trees in
the spillway inlet channel, cracks and deteriorating concrete
in the ogee weir of the spillway, the fence along the weir,
and open joints in the concrete on the bottom of the exit
channel. The Probable Maximum Flood will overtop the dam.
The spillway will just pass 50% of the PMF before overtopping
the dam.

Overtopping of this dam will affect Rogers Lake Dam just down-

stream from the Fayette New City Lake Dam (See Plate A-1 and
Photo No. 16).

Adequacy of Information. Since no engineering or construction
data were available, the conclusions of this report are based
upon performance history and visual observations. The in-
spection team considers that these data are sufficient to
support the conclusions herein. Neither a seepage nor a
stability analysis were found. This is a deficiency which
should be corrected in the near future.

Urgency. The remedial measures recommended in paragraph 7.2
should be accomplished in the near future.

Necessity for Phase II. A Phase Il investigation is not
called for. However, additional engineering data and analyses
should be obtained by the owner, at the owner's expense, to
evaluate and design the recommended remedial measures.

Seismic Stability. This dam is in Seismic Zone 1. An earth-
quake of the magnitude used for design in this seismic zone
is not expected to cause structural failure of this dam.

7.2 REMEDIAL MEASURES

a.

Alternatives. The size of the spillway and/or the height of the
dam should be increased and/or the permanent pool elevation
should be Towered so that the Probable Maximum Flood can be
passed without overtopping the dam. Regardless of which of
these alternatives are chosen, additional investigations and
analyses shoiuld be conducted to determine the structural
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characteristics and stability of the present embankment.
These analyses should include a ceepage analysis to determine
the source of seepage near the spillway and to determine
whether there is any seepage near the right abutment below
the dam. The cause and corrective action for the leaking
joints in the exit channel should be studied. The services
of an engineer experienced in the design of dams should be
obtained to perform the investigations and analyses of the
present dam and to design the appropriate modifications and
remedial measures.

0 & M Maintenance and Procedures. The following 0 & M
maintenance and procedures are recommended:

(1) A program should be developed and put into action to
keep trees and brush off the dam and out of the spill-
way inlet and to control other vegetation.

(2) The erosion damage to the upstream slope should be
repaired. Additional riprap, sized for this reservoir,
should be placed on top of the existing riprap on the
upstream slope to prevent further erosion of the slope
and to eliminate the potential for breaching of the dam
by erosion.

(3) The ogee weir should be repaired if it is to remain in
place. The fence along the top of the ogee weir should
be removed.

(4) The dam should be inspected regularly by qualified per-
sonnel to determine the presence of seepage on the
downstream slope, in the abutments, or below the down-
stream toe, to determine the presence of slides in the
downstream slope, and to observe the upstream slope for
erosional damage.
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PHOTO NO. 2
UPSTREAM SLOPE TAKEN
FROM EMERGENCY SPILLWAY

PHOTO NO. 3
INLET STRUCTURE
TAKEN FROM STA. 5+00

PHOTO NO. 4

INLET STRUCTURE AND

UPSTREAM SLOPE TAKEN
FROM RIGHT ABUTMENT
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~ PHOTO NO. 5
+ CLOSE-UP OF UPSTREAM
SLOPE EROSION. STA. 4770

PHOTO NQ. 6
RIGHT ABUTMENT
TAKEN FROM STA. 4+70

PHOTO NO. 7
DIKED POOL BELOW
RIGHT ABUTMENT
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PHOTO NO. 11
UPSTREAM VIEW OF
OGEE SPILLWAY

PHOTO NO. 12
8 WATER LEAKING FROM
# CRACK IN WEIR

i PHOTO NO. 13
EY¥ DOWNSTREAM FROM
g8 OGEE SPILLWAY




. PHOTO NO. 14
"y EXIT CHANNEL
: FOR EMERGENCY
SPILLWAY

PHOTO NO. 15
LEFT ABUTMENT
TAKEN FROM STA. 4+70

PHOTO NO. 16
DOWNSTREAM FROM
DAM. TAKEN FROM
STA. 4470
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HYDROLOGIC COMPUTATIONS

The Mockes dimensionless standard curvalinear unit hydrograph and
the SCS TR-20 program were used to develop the inflow hydrographs
(see Plate D1). The inflow hydrograph for the 100-year flood was
generated by the consultant using the TR-20 program.

a. Six-hour, twelve-hour, and twenty-four hour 100-year rainfall
for the dam location was taken from NOAA Technical Paper 40.
The 24-hour probable maximum precipitation was taken from the
curves of Hydrometeorological Report No. 33 and current Corps
of Engineers and St. Louis District policy and guidance for
hydraulics and hydrology.

b. Drainage area = 1.40 square miles (895 acres).

c. Time of concentration of runoff
"Kirpich" formula.)1/

58 minutes (computed from

c. Time of concentration of runoff = 58 minutes.

d. The antecedent storm conditions were heavy rainfall and low
temperatures which occurred on the previous 5 days (SCS AMCIII).
The initial pool elevation was assumed at the crest of the
spillway.

e. The total 24-hour storm duration losses for the 100-year storm
were 1.21 inches. The total losses for the 24-hour duration
1/2 PMF storm were 1.30 inches. The total losses for the PMF
storm were 1.35 inches. These data are based on SCS runoff
curve No. 90 and antecedent moisture conditions from SCS AMCIII.

f. Average soil loss rates = 0.05 inch per hour approximately.

The ogee weir discharge rating was developed using the standard
formula Q = CLH3/2 and coefficients derived from diagrams found
in the Bureau of Reclamation publication, "Design of Small Dams".
The flows over the dam crest were based on the broad-crested
weir equation Q = CLH3/2, where H is the head on the dam crest;
the coefficient C, which varies with head, was taken from the
USGS publication “TWRI, Book 3, Chapter 5, Measurement of Peak
Discharge at Dams by Indirect Methods".

Floods were routed through the reservoir using the TR-20 program
to determine the capabilities of the spillway and dam embankment
crest. The storm rainfall patterms, inflow hydrographs and
routed outflow hydrographs are shown on Plate DZ.

1/ The computation interval for the runoff hydrograph is auto-
matically adjusted to 0.17 Tc by the TR-20 computer program.

PLATE D-1




1- .4 ll ‘I‘ITT‘\
P NZo = 4C ANEY A (VI |FevY L4 ﬁ
4 q DI 4
( i’ Nl TR
AL ’ tl T4 \ 1 \IJ\\ i
N / TT h \\
| Hily
1 N P k H I DS
h v A ]
| / 111 ‘ , A IR
| P INM AL -
n\ o 3 | la = I
I - A . ¥ 0 ) d \ 1M rsM™Me A
mmvm,, : 7 L || | TN L AR b L L L
e 1] T HITRT | Maomddng ‘ ‘ o
’ - ) ) o
R 11 -
4 | Hissiint
_. - N 3
IRRRERARRRNERS LARE
1T T
o 7B [OBLEE] | | 3 [GHdF
L] L d1lL ] O A4 ~ SEpEN g
I IIIE:
%% =
7 14 e
% GFITR 7
s 39050 M V7
y%%%5%%010%%% A L] PR, r
QFE/0/ g -INYT MY T ALIT MIN FLLITAVYS
€040 9V st b X covomn it oL o xor oM




m

L 4

l4OSKINS-WESTERN-SONDEREGGER
CALCULATIONS FOR

<

- CHMECKED BY

COMPUTED BVi[i JDATElo/Q/7iSNEET NO.

/ <

DATE

oF
son nonoen? 2358 5

—

PROJECTLAJLMEA&_-._

10130

O
e _ : (%>qu-¢7'7 c /V&Au é/'/'u éd/é{ Ddhﬂ
. I E E ‘ | | ‘ L ,g ‘ l/i'ﬁ_':wzc eu 't h Z"S{'Q*‘[ oa -'""k
I S, % Pt 34/7«—,14 Auu-’-lv 2 s ve mesh, -’-"-ewm
Lo L5y | — L
. ‘ :g.r'g' REA Nt Comc;re.;re\ tim o acqf ]
A A LN T L pemal e S ‘
B P S NNy T N Y M S N
] TR EEEN czzsaz!;.;;l'ag;i;;:;, i
I | o BFPIN ]l 154:4_ {ou‘vél?-* 1
) iy ‘ 4= | 1 I
_ [ I A | L ( N f:f 8 co§11'_(‘ P
EEREE L PN T R RN
- ‘ NN I Aém‘ Qa 7‘0 di/ecTch
i P4 P R ‘\" ;'-/ca.r
N ;;}'E!E;}lft : ‘ .
| || 1 eyl o g I
R ' L OGEE SPILIWAY CREST—
' o I A N A B REEEEE ; AR N R
.,9;-:;[f,,LL%f{ijiili:;ii N
_ /:yom ZEEDS B! Dedigm olf Siprg/l Donre =Sohilde Sec™
! I O I N I T A -V IR N N
- /’enera/ !E?;ufa' /dm T G = .’CL,/?L il LEg: 27
oo i e I llf»"i P P oo
7_foi oo, Folr ‘evc"iae'c o1 3.7[ e</ ,gcg-r’-c ~w{<r>f ‘
. F‘emcc"ﬁcw o 4 " o/‘»cym ot el o é {qjt‘ e'--,ceg"'*‘
+be [ Ak o (R £ Ay Lo
) e [eg cverC LS O'd( o\c-r—e - Ll
‘\L»::/fca-z"j o fo'V}«[A[r /vQ-L ] 5 ! NS co
] ‘ = ? L L T I
] ‘ . L*_ g . 27(  {gecon <+ <
e ,Dvagund moT‘)"'SJ-Fe.hgg\ _Qrewns ) |
) . ; ‘ }!}] [~ St ; . -
] - 1=75 2(8x 0214—.110)}7‘4 i
b . 7 :
‘ : ‘7.5—:4._/‘ + O)HC H Y'] :I i L '
‘?‘1175-—;7/510'5‘ ii‘:!?fir?’i
IR T I i ; B BN
REEEEEN | ! HEEEEEEEEE RN
L Fromm Figs [3FE/9) wggs. 276,277,
e e R ,
L R A I R
] ; RN NN
) ' R L RN ) T ‘
! N R T
e U,
T L S A AT R A
: » BN BN -
-~ BT
) ‘ ; NN R P oy ! -
—_ §z‘4*2|3i|!:l N ol P
o et T T T pLATE, D-3
i - 2 R ‘ N !




T R e P

HOSKINS-WESTERN SONOEREGGER, INC.
ENGINEERS ARCHITECTS PLANNERS
LINCOLN, NEBRASKA

CALCULATIONS FOR

o6 EE S LIrLLLAY

TABULATION SHEET

! . - -
COMPUTED lvﬁ_\‘_onzwsne:r NO. = OF ="
&8 ZE aQJd
CHECKED BY DaTE JOB NUMBER

PROVECT Mo ~D4A—v;ﬁ/: &=
= fo,
r—g

f‘a\tje‘ﬁe )by Cr A, Loydeel E2) (1SS
A =/

P L e o)
( 75-72H) }B: 'cv £ 45° Oy ce ,u‘fz-
£ Jev. 7372 ' o 2 3 4 5 6 75
237.3 , / 24.9 | 5 1395] 2013 9
7374 2 | 922905354 392 26
7374 . 4 2471225391 3.89 7 &
73728 . 6 74./- 83387 238 /25
7382 /. O 74.3| .5 220 285 2856
2238.7| /. & 39,3327/ 279 £I15]
‘ Z39. 2 2.0 7;.(],?.5'31.7. 3.73 7746
3297 2.5 | 932|2 254 3.58 ) 0635
- 740U 2.0 72.8(,)7 3.50] 2 (54 /377
e 707 S5 25 /4346 2.4/ )7 )4
igi Gesd ). U & O 22, 11./253.45| 3.4/ 2872
74,7 £.5 21811 240 3 57 2 £47
i 24220 5. 0| 7,41 240 357 > 850
2428 L. 2| 7r2l1.)] 34y 1357 2)C
15 7430 £, 8| 70.8.) 340] 3 £7 2s3cl
2438 6. 2| 704l,) 2340l 257 2974
|
a5, 8 4 UL 2z 0, /2azad 3.7 222
— 722 0| &4 8| 2,81,/ 340 3.57 20, 3L
25 i
!
0
PLATE D-4

AT




|

S6EE (Cuest

COMPUTED 8Y-=2 52 ' DATE L SHEET NO. of
'.lOSK'NS-WESTERN-SONDEREGGER CHECKED 8Y DATE J08 MuMBER. 5c 2
CALCULATIONS FOR PROVECT
Comé/ned E’af/rva
Lo T R
‘ .E"/e.;/ : DéEl‘—‘l MR A& T T4 L

7. &7,

737 .

4 fio ol

.
- E)
2272 i 26 : - -7y
737, .6 1724 | - 74
72708 L a s ; - 135
_ 73g.i2 2861 | - ‘ 282
738 7 L gl I
‘. ~13q,"z; I IEEEEREE YA
729 .7 L oGS - -
A~ e B 12377 ! - /327
74L0. 7 WA AT 3 - T =
Wik NP 2082 i ‘ c 20 A2,
. AR a2z 2l i 3 22,8
‘ iR A 2.4:4.77 L. 3L 249 7
2L, DL L 2@l 185D 28354
2£2., .2 2850 | 326 2236
D42 5 3 '3 0l g5 4 L o5
=43, & : 13:£:2.0 | 23.7 1/ Laco
243, S ;3%-74—i§- 4087 200 !
RN I
N
, "
. ]
I
Bk
r Dot pood i :
R | R " ‘
B REEE T ] -
b |
b ;o | . L o
HE . ‘ b :




1964
DAM

Y PHOGRAM FUR TM 1130 - DATED JULY.

19

HYDROLO

ROy Thi

TR=70

LIST

TY | AKL
PERATION

1
0
MO DAM INSP FAYETTE nitW CITY LAKE DAM

Hi

MO NAM INSP FAYETTE NEW C
0L CcAf

conTR

EXECUTIVE

)

0,200

VELOCITY 1HCREMENT

C TAUWLE

W
W
N
Ay

CoSCoooT oo SCcSoo
DSOS IO SDI20D
RS NN TS SO N
DO TTIDONNRED
LI I A R N A I Y
20D DI DIIDZODD

TCc2ToSo oS oD 2aoDa s
TODEOSSIDoSoDooR
LI e N Ll S Lt
N TSI ITTII[IDDIIN
L R N R R A I IR AT Y
TOOCOCOOTOOODIOOD
TcIoDoocoScocooooceSo
S22 IDVSIDDDITIDDHD
TRl NCT N
SHIDIPTSIZITIINIIS
LI N I R A A A A Y
SOTOCODCDO0ODOD

CoSOCoCSOSICORIRED
CO00OCOCLLIODOODO
T et GO OMUNNG N Qe NN
DIFOOCIDVIOPNNONC

se swwoacecae

.o .
COO0OTITDOAOODDOTD

coooCcocoococoQoote
CO000COCONOODOOD
ST LPANPITNOmNN
SOOI I T
® o v 280000000

cococooccoooccocoe

VLCVIVCVVODVIDVD

A

9 ENDTBRL
STRUCTURE NO,

1

3

STUHAGE
940 ,00U0

0,0nun

DISCHARGE

ELEVATION
737.,2000

8

9 EHNDTRL
DIMENSTONLESS HYOROGRAPH - DELTA T

3

484,00

3
)

s e e v e
D02CcCcOODOoR

cCcooCcoCceDoe
OO PrmnrO
MODPYTFTIFNODOO
OUNNN=OODOC

LRI

o0
DTODOOODODOO

cecoococoooe
PVOCOS YNNwWND
OrDDDNIN=T S
CFOLiimODOoEC
v e s s e o0

ComCQCOoOOC

DVDIDODVDDIDDDD

U

Y ENDTIG
RATNFALL TABLF tID.

0,50

INCREMENT =

T 1Mt

1

2
>
")

0,0350
00,0870
0.15%610
0.3030
}, 6020
0. 2840
0,857
00,9160
0.965H0
1,0000

p.ty40

n,9n%0
U, 5590
1.0n00

cOSoOCOoCOSo

. .
[—F-1-1-1-J-}-I-1-}—}

coocoooCooo
cNCTFLLeESOr
=t aadad t1ad\ g
OCTDmICTC
* s e e 00

cacocococoocco

DOVDDOVDVDD

9 FHNTI.
RAINFALL

0,0

TINE INCREMENT

2

TAHLF MO

3 3 ’
csoososseo s
S=o>co>2D==2
TN TTITCSD
CCPL~T2NTOD
s e oo s s o
Do DDDDODO~
cocosssS2o-os
Sscocz==S2=ToD
Ao oo T oo
SO CACC T
R
Scocooocoso~
cszsoc=Sscce=s
EE R E T
e N
DCHNINTIINNT
R EEEREEES
CoCDODTROD~

cocooccoaone
cC2o0oS00oLne
e NSO NYS
COCmANOQAINC D
LI S A )

CCOoOTODIDO~

cocoocoOong
SCoDoLOoODDEC
SITRNTO S NT
SOttt 00
¢% e e s s 00 e

COOOCCCOOCT ™

Lk E-E-1 .1 .1 -E-£.-L2J

9 EuDIY

RATHFALL

(IR}
O, nu0

FOCKEMET
c. 000

o, 3 TLae
n,nnon

TARLF

PLATE D-

J)

S

(U

"y




ocoDocos oo

ocOD00OCCOD
ODEC20DDOD
TG NST e
SN N et DU =t
RS
SO e DD N

-y an

cocooocesa

NIVL VI

ceee o0 0

VNIRRT Om~MN
(2 alort o

(=21l f=T—1=1—)

FOPTONND
s o @ 8 0090 00
DDNFTOND et

-nmn

ooooCcOoceC

OO TN

se e v e o
SCNIOVIC e
Loty b le]

VVOVODIVD

9 ENDTBL

PLA
>

T D-7

o ®

.




*»

73

n ¢ 1T 1 1 1 oguoctn nonco
n o 1T 0 1 1 0Le°0 0un°* 8L
Wik A Md ¢ ol viva 2 SOk vIiva

on
SHOT LD LI

S A Mt A ———he- a1 T

oulisIT 40 N3

viVaul
L 0 9 1 0 WOAS 1Y
9 0 0 1 0 . 130fInY
ino N1 tut 1I¥Ls  NLJISX fILHeINS
SHAVHOONIAN

SHOTIINHLSHT TOMLINOD (NVONVYLS

PLATE D-8

-

A J




-

The o e vt e s CYARRTA PERARW ARV IS ‘uilveg “theh 1620994 £'ac sugy BIT D8 XY no°Lt nw
we' e * Uy Wheing CIRA XY ST, a9t Qht 05 °0hL Aild ns°al (o]
o uet o et hid R P T (N S PN 1] hh*wg9tl 16°gEnt oIS IO vl
Sk , MY Tetwse MUY ZLUSL  ,89065L A4 ousct t
1,011 Jet tgrenzy wlthen actLas, €49°G2G n2°904 91Ty oo°‘et -
Tytiey e * ey el Butwis o Galogy 05 usL Sz ysys A314 05°6 <
Cytalh (AN \\...\.: Lacen Lctlag Y/lgatygy N3*heg ho°€0g RITRER Y] 06°6 -~
KRBT Y] puniesd AT Gr Yt Y hYLSL IS ET] WitLgL 2hiixl 1LY A3 no*L o
| ORTERY The 1 he Wl : wennl B 1etunt QL ha) w:.ca eLt g Lge g1 9nIS Ty 00°L
nertd L A heligL wellsl ECLITL 2¢ILEL g2iLeL A3 06
[N YAt} 6C°h 4843 ~ht's 692 ece YHISId 06 h
| AN Tt | EP X .nzict 0c LS neLel 0e*LEL  ..02°L¥L A1) on°e
Ll Tyt el & wien Hivn G0 fo 00 000 9iid51¢ e
Unel AU VAN WALLAD SNRIN tetu n_ <_J__ yura =SOH 7L *Hdyy90HIAL Wil
[legny w1 "0 K" UGyl
CHCTIVARIY v SIUNVHISTA MV dd SILL MV Y
02°2€L  =HOTLVAITNI POy 4UNS
1 FUENULS HOASIY I LnoMUNS
Se/
L A
| A ¥ ESWEKITRL cc e =55 43 gn9L’ am SVRIY FOVIVIG MO SIHONT NI *dilvk Ovind
[N
4: 107 wRATIN 25041 61792  Se21:08 0116 £L7501 9HI>IU 05 he
s 69° xax a1 0¢ EFehs'f0e hl'661 fhoHgl 8¢ Y61 TUL'Yel LITR RS (4] 00*ee
:ﬂ i T 1308113 BN I SIS 0¢ s 602 g1°222_ a2z hhe mc.hnm 9¢ *69¢ BITRES L] [T ¢
ﬁzu ¥ 1220921 LIS Lh? 8rogtaGgieé GIlg6(2 G0 Inge 9C CHLE L./GE HUhh 1S 1d 00°L1
TOinshg 4¢00lq L1508 SRV NI Y] §£29 Ch°12uh hl1G89¢ sIGuiEEe Z1ri60¢ 9¢ *2Gy¢é 9414 N6 hi
Tr009? pronteay w92y gLteed 502 F162°yGHIT 6% “heGl 0 °hel fG°e0n T/90°669 IR Y] ea°ct
LA U4*ul9 na CITL NN A YRR y1y nu*L99 £9°6G9  0/90°hGYy G6°8h9 £1°¢h9 and-14 05°6
NEA T w6 L1y Jasyny URG B H9°0LG 6L*hhG LL01G 69°¢9h L6968 aiIsS 10 on°L
Cotaon” nzognl ) ERMIN 19299 97:59 Sholeg 99°*4HS €€ 16 9ISIU aG°*h
GILh 29°q¢ 610" 60°ug W:s ul U4 ¢ 29°9 19°¢2 200°0 9435 1Id no*e
A9V A G20 =1 VI np*e SOYI21 *HAVHICHUAH W
(4400001} o*ere 99°¢e
(440 1N gla°G4G6L L1°91
(4.50000) RG0°1L9 Tttt
LVAIY) Svd S 39YVHISTI MVl SINIL MV
] 860 = ‘ON JAYND Ulndio)d
— LY 4 L6%0 =HOTLVELITINGD 40 THIY 0°9L =1AMNI J4ONMA 104Nl gntr | zyadv
1 J4NLINYULS 340LN4 INT LNOUINS
T =°0M WHOLS T =00 31visdiLw
¢ ;.:___:::g 0s € =01 JIVLE DTV vut 10T LVHIG MLIVY o0l =H143Q_MIVY 00°0 =14IL onlluvisS
/0 1IN/t 0 6l £ /0 _q:;_wxzbu_n WoMA f1nddnd  HOTLVHICO tguy) 10aitud IALIND Ix)
Gety =L RIDLT Jurl :.<: SWANIMT olivy3do Gy oHLHUD IATLND Ix]
2000°0TLY 6000°0908 100G°Eh ]
200050491 fOND°0N6S 1000°€Ehe Q
2000508451 ©000°5G60H 100S°2hL ]
2000°0hGT ©000°9€2¢€ 000c°*ehl ]
2u0n° 026y H000°*heBe 1000°240L 9
2uoucntht hDeoLLNZ 0002°1he []
2000°Nhh1 hooo*Gglege 000h°Thi ]
2000°01hHT Hh000°2802 0002 i46e Q
2000°0G6¢ T 2000°HILY 000L°0462 ]
2000°00¢€ T 2000°LLE1 0002 onl ]
gnooucnget 2000°6G6901 000L°6%! ]
2U00°0L4T1 1000°9¢LL 0002 6cL ]
2000°0YTY 1000°515 000 °9¢¢ e
2000° 0601 nono*yge 9n0e*ust [}
wnn*e2ng guguLel 0008°L¢L e
1u00°r6e 0000°hi 0009°¢€L e
1000°GL6 noog*9e onohLCL ]
1000° 096 0000°6 000y isL 9
100D DHe nonNo‘o gone* 5L L
| SR o TV VA T e 2 TR
MOT04 VIVO wvihuvl 0L Sunlllugy
PR

o A VRO T - S 11

e

-

-




e e e ey e = Ty - - B I el . Lo = .

o
[
N-
¢
®
®
o
[
[ J
L
[ J
[ J
&
*
[ &
<€
< 1 dWi0N
. gre0noe T14=-I40V 02°¢299¢ =GUN=S 4D L994°6Z =V IV IOVHIVHG NO SIHONI NI *yl3ivm IViOL
€ cetwg 6n°usy 91ineL ¢z acy 9eugL FEUTL 6y THEL o GhluEL 16°9¢€L LS YEL A313 06 hE
sty [ AR £I°HLZ *1 BgL b 16 yey £G 6hE 09°94¢ — 3¢ Hoh 9L°TIEh en°LGH 94351y 06°ne
2ay0y LMY 2L°A%L CTRE IV ha'ugl Teusl 6L°0eL AU°6EL L1%6€L L2°6EL AdVd [ 114
¢ ENAS ST AP T I T a5 nes 2 00, t2v6s ¥¥20%79 10°029 2€ hiL 18*29L TTyg 02w LTRSS [T] 00°é2
A 166 G961 0 °68L Y6 uglL 90°0nl Le*nny hG0nl 18°0hL 80°The LERE] 0s°61
‘ 17y Gy pe ate eny FTheeur11 G6°u0Z2T 1L°60EL 5626192 19°909T  65°008T #©8°666T 91IS U 0s°61
[ERA A LY ha® 1ty [-{AE L7 ne*ent [ SRRV s2ehl TuehL GG chL 2L eht 16°2he A3d 00°Lt
{s




» L
f
i -~ 3 - 3 M -~ 2 = \’
S =~ ~ a4 - < o 3
B M EMMANS T —“P 290 NN =T NA TN NS WD =3 e
- 2y “ R N T L A R S-S A S N
1" s e se et e ew o8 ee se es se sw es e
! - e S P e e I e - L
z —~C DD - O MG = DN N T T A A -
i ~wy = o o - (\l ~ M amfe VIS AR Rl R A et -~ -
- . \ I - .
— - - = -
= - > =+ o
~ ™ - -— . -
) -TEDIN NS AN - = DT A e N e g T -
=) NemmTA~ Iy ~ NN I~ 0 NEL NI T = -~ 22
ceee o taae e e e s8 ee se a2 es ea o8 s
- D DN D TN AN D AT e M= A T A R
o - N~ SN = - N, euv 2V =V} e Y AT me M D
[ < NN DN " EE L L Lol -1+ Y R "
o 200 | - ) - - d -4 - -
= = - - = o -
- < ® = ) < (] y '
o x Q -~ n [} Q T t ~ S wd
~ ANV N TB~ 9 z A~T OHP D0 NN =D ON IN 433 9D N Z
= AT DI DTN (5] - SN ey A ND T e S8 N S~ -
- R < & ee e e 28 s es ea es e s =
- TS DR AT -t~ T TON T~ O 27 D U0 ST A2 a3 A~
wd o DS D -~ 0 “ DM DN 20 Dy DN NN s oY
e < RN L AP oo~ I L el O S - e
<3 x ] - = -
= = W3
" L
- SInaNSN LD ~= A~ o0 S ~D oM OW -
- “r LT DV > k\ NN O el NS A M~ D0 =~ -
< ¢ o 08 0 0000 < .. .. » . v e o o LY . . b
~ ~ SOT N0 DTN . [ N L T emem T ~ o
™ T N - - 9 i 3 “oFn 0 s Lo - 3
- . ut - e - i ~ ~ ~ NN T~ O~ T~ - z
~— o - Fad ——— ~ = el -
< = N - = o .
.~z = 4 oy b Vs - = XY ¢ A ¢ . -
= 1" ——— = - = 4 - -~ - N
z <l < CC CN OF wI WMo Oec O =o, Wiy N0
=) S > e llmy NN O NN NN D ST LT -~
- -—— d T L . e . o L2 * & - e . e .0 o & . &
- - -2 = " - T L A IS wmT P L emn T I i
[ =3 < w22 &€ 2D 2NN el wifs & ™ MDY DN [N e NG JK NN = N
=< ~ MY e AN ~ -~ ~ L N N - L - L Ny >
= . [ X e = 4 - N - =
b o— Py < [ [] = [V 1
N ~d a =] Pl - = P
~ (9 -~ - - -
=i = N AL I N0 I =D Oy AND Ne e~ Jgn T g N oD w
- = NI INAINTES - Ty ML DD D Ve T O e N
92 ] eses s s ocne 48 s e 60 e® se se se se s e
[Nl CTETNTNNDNO S e B DS N L N AT NS e
(2104 e E b k- F - M) PG M) D DT O o TN N
=< 2 - OO T D e ~ ~ P e S O e O AN e
= - N N -
== - o
=} bt ~ N ~ ~ - ~
= - « N Qo R~ L - ™ ': - [ ~ o~
- - NI HAHDONDND | B N MES NN D s DT ) DD O e O 9
- s Len oz Lo SA LA T LT T L~ IT mh oS0 T -~
< IR EEEES .. Y s e ase ) «s s e .a .o . fed
x soa~onncnce® o 1 OF AN AR = DD Pt NO = NS O .
B OO aANS [T L - I A 2 e I 1 =0 ISV ) -
W D OO ey o - n >~ ~ e O S NS I -~ -
- =1 wd x -y - = N -
- 4 o (%] ] w
D 90 N " XD ~N n
L ~ SN - < <z = <
“n =D FINJFOHNFD =9 NS et DR DN wem ML TP DN O DS -
C . Dee sNARPaNONT N X Ue o™ A QAF O ME MMT e ¥ N =™ =
o ! " NLT O T eosvesoenses & NA T ee es o0 es ss ee ses ee ee oo z
. o D LMDl FnNonN o -0 LS s M N S e O =D ST =
4 > S € DIO~NARNND ud o200 <« W M TN 2 N~ A X 0 aMm 00 ]
=n = hel -4 NN N [ N X ™~ ~ N el O O e AN N 9
=41 b= = ] -N < x J ~ - <
— . o < 2 *« = < c - - =
-3 - = Lond [ = ~ ‘ Lond
<< w = e TR - T i =+ S ~ by ¥ <
xo o PONRNNNDTIO 2D et ) D DD TN P ey Dt D =
- T o SV FNDmtmOON = STN s A O RN NS O o0 Y O =
A2z S e e 9000 0 veeoa a . . e » e o L .o . e e e o e .
OmO S0 IO TO 2 o~ S s O s D YO PO M TR et =
- Xo FNOMNTOO [~ . " M O NN O DT MF N N0 n o
- 4% NN - ™~ ~ ~ M~ s NI (P P O M -
Lol Ll (2] 0 -4 - v
2 W ~ w
all = =
4 [ o
i o CSRN LM = WM OO0 ©O 0O MY MY OJ DN mn NN on =
-3 = 2 ONAUD=HTLROND = == ON N I MO~ N QN 00 wmn 00Ng -
[ a2 R EEEEEXES >0 e o8 ee s es s a e e ee ss e
. - OMNDDTHIm DN = 2 - O Of M I NS NE MO AR T I =
< [* B NTroSNMDI O ~— S Yo " N AN N\ NT eI O DN NN =
- - > N e P o S ™~ ~ et P L O O O
zox Lalard - x> - - -
Qun 3 = - =
Xt o ©w o un t v,d w [
<D - \d - [WERW) -
T s x~Y < Tt <
Lag w O = o) - =
P W k= e DBBLABOIDY QO . U u> &> o> O > WOU> 2> V> D>
COm Wi omn =TI TT o (=13 ~ T T T T e Tw W JTe TW T -
L QAL XwN LULLOULOUUU < D X D W D U Ud Vd Vd U d O <
e TLf © FUVCV VALY - vy © Vi Pl Cl Pl C Ul Ve Ve Vo -
nd s St g St ey B Y ot B ot g - it L [ - — - - — .t — fo)
33= xRU o coooaceeocn - v G < o =] c e < =] c =} - |
o w iy
N 2 & H
> Lad Lol -
lead - DD ODNDN NN g WOHH DD AN D ND NS BN D DN DN
- 2 T PP A N O - Tl NIV P NN PP NN P N e NN Q. !
-] -3 ~ e eosveesen [=] - s o0 e s e ®e 6% e s se ee e E Ew
() 4 P} DD et} g Qi t) O & 0N DD DT e ) L L e O O (%] o
i = e (N o et et et et NN (NN e = {
= 3 > = B
™ ] 7} - !

PLATE D-Ii
3 e

’ Y » ? ] » » ¥ J s @ Y ' ¥ » » ’ ] ® »




19ne
LAM

HYDROLOGY PROGRAM FOR IHM 1130 - DATED JULY

PGy Nt

TR=20
)

LIST

Wi

-l
XX -
€ -
-

x
>lad

—

MO NAM INSP FAYETTE NEW C

EAFCUTIVE CONTROL CAHD

MO DAM INSP FAYETTE Hiw CITY LAKE DAM

0,200

VFLOCITY INCREMENT

C TABLE

SCcST o0 Cceos SO
CODOSO5I029I3ISDIIDDD
N SRR IS\
VIO LI ITIIDOIDITN
s s e s s e

s e e p e
S9ODD2220D93DD2232D2D

U400

0,270

Scocococcocogcooccoe
23200V DDIDDDDOD
DO et TN D TSmO
HMIOLMRIILIIININIR

® s s es e e 00 e e
D200V VOIOS DO

SooocecocosSsSsSoC
CO0IDOCTOTO0DDIC
Ve P SN DNNIC N SN
DFNO OOV NNND
S 00000 s e s 0000
[=1= 21— 1-1-1-1-1-1-1-1-1-1-J-]

O O00OROCOCOOCOC
SOO0DDOOOODOOVCOO
QN2 NYONTOCINCS NN
SOOI TLCIUNT T
(I R R N R N A ]
cooceococCcOoCOooCCC

VOVVDVVVVVPVVOVVV®

9 ENNTHL
sTrRUCTURE O,

1

940,0000

STORAGL

t

’

0.0000

DISCHARI

9 ENLTRAL
DIMENSIONLESS HYDROURAPH - DELTA T

484,00

ozsoSoosaToo o
SooSTFeIIINNS
P ARV Ny
HMAIM=SoOIODO

cCooCooooCes

CNMLONF-SOC
HIDTITANDDOOOD
so s v e oo o0

.
SO/ CSIIOOSO

SCTOCoOOOo0C
SOOI O
NDINVNFOINDDO
OOVPRPIIN=OOD0D
"o vas o0
[—1-1-2-1-1-T1--1-1-1-1-J

cocooooooce
OO LNNeNG
ChCXTTNONSOS
IFOVNNMCDOOLC
®e®sac0 e
cComCOoCOCOCS

VDOV OVOVVOVO

9 FuDTN
RATMFALL TABLF 0.

0.50

TIME INCREMENT

1

¢ o

1.,0000

(.0260
0.0760
0.1400
0.2540
0.6540
D.7¢70
0.8440

!b‘)

0.9150
Ued!
1.0n00

DECOCROOSC
SOAOT IO DN
DNHNTNNTOD
OOt IDDON
e s e e s 000
OOCOAOIOCO

oScooccooo
onrrnNoC >
DSIC = QDO
CODMNMT NG
IR

oouCoCcQecoto

VOVVVLOOOVL

o @

2
-
c
H
W
[

0.02

TIme InCREMLNT

2

3.

RATUFALL TANL}

S oToocTSCeoCa
SS3S0D022223 3
NINSTNTS IS
SO O~TITINS
R
S0 SITS I~
SoDc oo ozss s
=032 S s o
Cm=ALINC TS
STANINGUITS
4% ¢ 00t s
coo0IoD00T~

cCcoOLBOBCOCHT
COoODCOTDO2OND
DN ONON AN S
OO DT NS

SO0 DOOC ™

SeoCcoOoooO~S
CSCODCOVOOLT
SECIACSONm D
COmmithCT ™o
e o . * o 0 e e

.
cooCcCcoOoC e

VCVLOOVOOOD

PLATE

T FHNT
RATHFEALL TABLS

It ICEDL T = u.tu
U.,03500

3

0.0000

i,

0

u, 1l

U.h




cococSccocS
DIODISDOID
A SERONTS
ANSPNH D
as e e s 00 e

STUDemN SO

2ToDoC2TO

2520202202

DO MmN LN

ITIICZCCOO
DIVDIIDDI22D
S LT QS
NP N T O DN

200 e
DD NN I

oOD0CISO0

) Dot O ORIV O

R REEEEINX]
DO it D O

=1 1-1-X-1- - T-1-)

-0 DO 0N PO
seeesvoe

L4
OC O MmO L~

F3
=
e
2
(Y]
)

-




0
L]
Ve

0

0

bed
<o

1
1

A
Tidn

t
u
i

w 1
1
[E.

pedpnn

00z
00h
1 °

unitsI

0
v
INLS  NAIISX

0
oo 2Nl
SHAYHIOU0A

sHOI1INuLSNI 104102 QUVONVYLS

rLel L
*1 E
I

1
1
oN ViV 1

(a2

ut
1]

40 On3

vivanl
yOASWH
44040y
tiulns

PLATE D-14




Wl R MY [RIYAY 60°LEL AT gy [T
1 ahtyng LLeLyy Iy *s ¢t (%8 €7 HOteng LTR MR 1] ov Lt
bty 6 twet 0 ue) RUSLYL 0LV L tholsL A3d 06°nl
ety catngs 0% *w e a1l 9he weuoee 6TY9L RITH 3 4] ou’al
1 ne \.\ crtyey antIsy TholsL 6% °1EL LYLseL Ay g gusct
1 68" gatan 1L°ch ng*us Ch® e [ 24 BITE S 1 ou‘ct
ay vy ey el 2y Lt 0 "LvL Gelstl aetLel Lettse 97 LsL LERE! 056
acptuas oncey qutet BT 6hts nl*e LY [ Al Mty nNs;*6
vty el SRS eV ISOUAT] 7¢tLgl 1Lt 12°L€L 05t RV oyt
N wWEh GG qhce (IR [ at*i [R 1T el 6n°?
neseyt weers IS Ay Ne®lgl n’)el Neigl ne*Lel necLsL 0t 1eL Adid 05°h
TSR] ohn nest hi*y ety Su*ty 20°0 00t ou*n LT V] 0,
ny*l Sy Ny N ey Gc®u =3 vitm LT SON471 YAV IIGHU AN it
HUSHY 2 GL9*¢ei TS
SHOTIVA 1T 39 STIOIMVHISTIO AV Id SAWILE wv g
02%18L  =NNTAVAIY] IV IuNS
y 1 NNLINUYLS HUAS 3d T nouInS
L
Dy unt, =1 4=V EEAR LN =gull=S 40 ;on.a =VINY IV VIT B0 SIHINT NI *Hilvm viol
or ¢ no*o 00°0 w0y 91125 5U no*Le
L1 Fho0) 14°0 Ve LIS Wil w02 18°1€ ©9°66 941d>10 i1 T
-..\ L9l 92'al hosly 1 3 ) €Cyl h1°u8 o198 hc.f* PIIBEY It ou*le
383171 Tisqw 2601 Woul Lecen LhiGn 6410 1146 snelt 91351 0561
(e 06T UKDl ah’eac GGdlg 19°¢LG Guteey 64 GAY 2h06L fe’sle 9hIL 10 00°Ll
autelly IASE LI 2 e 11°LG621 14 °¢ 96 ys'yeyL ¢E°0¢69 hl°64G Hhe°GhY 9HI51Q 05°hl
15 ° w00 12N C Y] vg *c9¢ 89°02¢ 16°19¢ 06°0A1 yerzey nheoly 9HISIU op*et
A00ONL 6G°\L6 chel6 ey *G6 ci°le hh*l® L1°68 OHISTY 0G6°6
ch* :h ve*lg aL°96 W lg 7H2°GH [ 13 6£€°¢E 9HIS 1Y ov*e
¢ * L1 00°¢ ety 19°e 19°1 00°0 “HILIY 0L°h
4:<:_<;: =4 Vit 0C* & SOHE71 *HAVH90d0AH il
4470°1H) nNho*hL De'ge
140:400) . THO®1® 62°¢2
1400'0n) Ti1°19 62°ce
FFe IR 5148
I ] *Chg *
..U\\A -0 Q\ YALT] AV SIDIVHISTA W Id SINTL WY 04
L3 = *ot u>¢:u 031ndv.0)
2600 =yolivdlyInne)y 40 dutl 0°al  =1AUND F30NNY Lndill on't =v a4V
T NHNL1INYLS 3400inA 3UT LNOYHANS
T =°ON WHOLS T =01 Jviinitw
[ ut;___:::v 11os § o= 1 MvL vy 00t =HOILVHOO Yiwi 4o*T  =H1430 NIVY gnc0 =ylr_9onliuvis
/0 IINNLS /0L 0] [ LIIOMES/MNIDISX Yond t1NdWO) Lo AVHILO OMyYd JuHINO) JALIND IX]
G20 =LA IIINLT IUTE HIYKW SHIHINT . NOTIVYIAO Qdavd Toudnod IATEANI Ix]I
cuonntLy 6000°090€ 100G°¢hL ]
2uou*na9t €000°006S 1000°€he [
2000°086Y hONN°GG50h 1005°che ]
2000 an5t 00U °*9elE g002*2nl 9
2000°025¢ h0D°HhEBE n:oc.m:n ]
2uoh°nint w000 LLN? 0002°Ihy 9
2000°0nht h000°41¢2 00068°Thi 9
2000°0Tht hoon*edoe 000Z°thi e
cuoncaGey 2000°HiLY 000200 9
2000°0n¢ Y 2000 LLel Go02Z°nhi ]
2000°0¢€2T 2000°4%901 000L°6%L ]
LI TR S ¢ mnon*9aLL 0002°6€L ¢
ZUnbenItY IND°s1S 0002°05L °
2000°0601 oune9ue 000e°usL []
1000°p2ot onno*gel Qoon*ieL ]
1000°nNGe 000C* h! 0009°:¢L 9
Tuon g6 nuop*9e 000h°2EL e
fuou* 0% 00au°6 anocife 9
T000°0he nonnc*y oo0e*LeL e
T 0N Jyaprdnmgs.

MO 104 VIV ¥vhuyl VL SuolllqQav

PLaTe D-15




S
9

2,22
738,32

33,74
T30 ,56

Ho

(L™
-

¢
(o

1Ju, 04
757,94

202,94
757.97

-
LY w2
NS 2D
“s e
T e
=D g ]
- S~
Lol ol 4
B i o
es o
L)
D2 LT
-~ ~
~ - E4]
o
es e
M~ O~
DN ey
Ll ad ~
N =
o~ <>
oo e
s o~
P T
-~ ~
S N
=~ g
e s
T~ A
) ey
-t ~

AN
N N2
v o oo
L Y
N T
-~ ~
o~ o
a~ ~e
e o»
T e
NN oM
-~ ~
N
o~ e
e e
e~ ~
"0 "
e ~
Net DN
M el
e e
-~y
E L ]
P=1 ~
o e~
PRV .3
ee s
-t O
n®n an
Ll ad ~
O> 9>
Tl T
S D
R A™
L d L
(=} o
o0 90
[ 4} [-1-4
. e * o
~~
[ 14]

WU Nh

IR LIV U] ACHE=F T =

CFOS=-1kS=

S.4716

IM INCHES OMN DRATNAGL ARLA

TOTAL WATEE,

tROCHP 3

PLATE D-16
]

-~

~
b4

e




